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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve display characteristics such as contrast 
and display uniformity of an active matrix type liquid crystal display device. 
SOLUTION: This device has a liquid crystal display element 24 comprising liquid 
crystal with self-polarization which is either characteristic or induced by being 
applied with an electric field, of pixel electrodes which are arrayed in matrix, of a 
counter electrode which faces the pixel electrodes across the liquid crystal, and of 
a switching element which periodically supplies a display signal to the pixel 
electrodes and with a polarity inverting circuit 20 which inverts the polarity of a 
voltage applied to the liquid crystal in a period longer than that of periodic supply 
of display signals to the pixel electrodes. Signals applied to the pixel electrodes or 
the counter electrode are corrected with a signal attenuating with time throughout 
the period from the inversion of the polarity of the voltage applied to the liquid 
crystal by the polarity inverting circuit 20 to the next inversion of the polarity. 
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[»*3Si] m^^x^m^^-t^^k^x^m^ 
ztiz ts h v 

ntzmmnrnt. mtzmikz&Asxmummmmkttfa 

*t jEi* Z>^®k&#-fZ>Z.kZ$fmk'fZ> ig fl*^3£ 
Mo 

titcmmmmk , mum&i^^witsmmws t ttfa 
ttttfom&t. Mmmmmm%--Jj<Dw.mku&jj<D 
mm&ffim®mmmk ^tcffi&}®mm*k, mtzmmm 

[H*3S3] mm^mkkh^m-r^m^-^ r 
(t) *wiBffitts:te^a^«fitcB3/ni-t-siBEwffitt 

TO ftftftlci^Di-^WEEOffittiRilte^^SiafiftWiS 
T (t) /TO =1- exp [- (t/tO ) n ] 

[0 0 0 1] 
[0 0 0 2] 

SSRttttffiS : FLC (Ferroelectric Liquid Crysta 
I) . : AFLC (Anti Ferroelectric 

LiquidCrystal ) , DHF (Distorted He I ica I Ferroe 
lectric Liquid Crystal) . Stii&& : T F L C (Twis 
ted Ferroelectric Liquid Crystal) t£k\ mftXftM 

[ooo 3] m^xnmmzmu-f&^kizx'om&z 
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4. 

ipjt«at<oBB««:iai«-^-ro 

5H=-ll*x «EJRHM!niftcc>AttlBX*tt, SLv^vfcatAy 
T-B»5M£&iT^tHLX^-5 0 ^tf)»S\ TWWftj^f- 
KO*«l2fiI^^^o L^ot, ^3, 4X 

2tfcw«jfeftS:^ P^=3^Mcaa«i-6t, flfttag u 
mvt 5 b (i c izm x** s ma s <n x ^ k u ^ a* 

oX, RftRWttffifio^ i tt. -^f^tciia^JLX. 
32 3t«2AS«*«^ffi**fP)^(b-m, WttffiifcSo o 

fp^n t x-m&m-o&mmtz &^k ^ 
[0004] £ «b^. «aiaggsss«tt*a[S(i. «ffiwi 

X, ^ytttti^Li^fc U< teft^tih «»Bi*«wT _ 
42 ^ h y ^^*-*W^iSB^Bfflb, #S. 

[0 0 0 5] g|2lc N ^=r^ y^ffifiRt^eSg^ffi* 

y ^ u~ ^Rls^» Ufca-g-t^. fil:^-!®^ 

jiy-^y ^7 t^-sipi-Easttxi^t-^i: 

52 [0 0 0 6] SESKIi, El 2 (a) [Ctt^ £. ? 

<7>a-£\ ^coy— -h«*6 oMI^^y f F 

^JS-T^o ID 2 (b) tc^-TJ:?^ 7 

[0 0 0 7] ±IS(Oj:9iw^- h«#A s A*3FttX^— 
htiWAPStt^i:. Hi2 (c) tc^i-J;^ t1 <^SI 

&mGE8 k irxmmmm^msztiZo ^r>f^8 

UXaSBi-Sfc*, 8 2 (d) \z^k-tXv^ 

mzm2 ( e ) (^-r 0 ^-^^^y^^ H B B ^, 

^ -5 m AS IE ffitt X' t ft ffitt X t *Kft 
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[0008] mc^it, .63&5M$4:<ri-6«ft"t? 

xt>Rx*m2 (b) iz^Ltcm^-mzmu£tiz>w,i£7 
m2 (c) \c^Ltc^mi£8f)mm^m£$ 

tiZ> 0 z<om&. m2 (f) 5 ic* JM-fc'KD 

fe^'i", *'Lt, (£!2 (g) (c5t-f«S-fe/u©5feiSia* 

: <ft|C ; B2 (h) (C^i-'UEl lWLT^^f^f 

B2-(g) <0«j»T^i-*aiS*l 0 c# 

^ -fy^ mm^tt^x sj-^Bt^3feSja**s* u < {st-t 

[0 0 0 9] 4W38W#e>A^ iE^BUHSrfiflXSi^ 
&ft ((S«Fffi») 'o»S\ H!2 (c) u*LfcJ:5l^ 

B*UgEflsas«#. H2 (f) »^-rj:5«w. 

®Ti-5„ f&;b*>, ttfi^fi, y^x* s^iMJn? 

[oo io] ais^ffiSr^r^ttv^^x^ y^Sfir- 

|p] £KM£ ^(Dtclb, *7frt>*>lZt£otz 1 (Hi 

[0011] — i^l^^^i-e^ci. si/ini-a 
* 5 o t7^ibty|:^o/ci 1 7 iz-Ati^TO 
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*^>f *^!Mbl£lt^T:**<ffiTU ^VhyXhO 
[0 0 12] *RjBW#<bli. rwB3JH^^»«t U 
ft«r«*L-C^6 (1*B 3 F8-2 3 5 5 7 1) . r^Sg 

[0 0 13] i::^, *JR»W#&*s±EaE»*«fe<0 

( a ) liffit£fi*GH#£>^y— h ^SfPflSriifS^ 
12fiUc^ (b) 14 (a) ^*D*Se>Jw^-h* 

(b) Co^Tft attRfi««-»l 7U-^fc!B27 
Soffit. *>6l*PBl35 s SiSUfcS<7)*^*llB. -t**fc 
[0 0 14] 

52 L± 5 fc-t-<5RH] tt±a-<*:J:5«^ B 

■T-Sti^PpllH^fcSo r:(0*t5ftBaffll-3*U-C. 

ffittK(EiSa^«^t*t«8i:B*PBW s Siai- 

62 Bo: i: ^x-# * ^ t v ^ Pp^JB* 5 *. 5 Q 

[0 0 15] *«W«±!Btt*WSffi(:*tLr*$ttfc 

j|g $ S § » ^ ® S: W -t Z> WL & & m ^ tc T $ 7- 4 7 V 

v ^TsM^Am^m^^^x. 3^h7^h^* 

[0 0 16] 
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ffittSrE'(E"f * ± "CORK atia t l-K*tSB 

[o o i 7] *fc. «ra*««*-#^Wfii: 32 

[0018] «rlBi*P«Bfc t fcfcWfc+sW^-HHi u 
tii, t (t) fc^aafittste^ft-t?****-^"**** 

3fe3ftK, T0 v S:*ftai-BiADi-6«EE^Stt*S<ES-frS 

aw^Siaafessftx to wn^s^a^it, 

T (t) '/TO = 1 - exp [- (t/tO ) n ] 42 

[0019] -*j8M(C J;ft.tf , H^TOXtttt««:S1*Di" 
5 r £ K <£ 9 RE * ft 5"g =fiTi" S & ffl <^fc 

[0 0 2 0] 52 

(^ffl[*«^3£«ttx 2 lfttfPJ»ff*2 2^A 

in** 2 4&SESH-*fcfc<a«4§rj» K5-f /<-2 5 i£ 
£»K7^'<-2 6£aM£JS£*w £*b(^^-<^ 
^3 V 2 3 {rii^/iMf 6*1 

tt^^?TiiJ«lHl^ 2 o #tgitt $ ft fctfliS; 
[0 0 2 1] ^^2411 62 

^:TFT/j:^^4^M y^^SW&tfl TO 

(Indium Thin Oxide ) ^ifWiSMSIBlSA^tt^li* 
ftffi^Rll'bft. £ft<b*-f s/^v^»^R^iii*«;ffi 
±U:#y *f 5 Kfflflitt^^^^iai^liS^K^PjftT^ 
6o te^FW»2cr)StSOrt®l-li. ^7-7^^ 

/u^-±(c I TO/^if<OiSW*« 

tr.-Ky-f 5 KWflW^<b**iBlpJllS^K»tP?ftX^6. * 
IT, SUOSt£KKtt'bftfc*'f y^v^m^RtfOS 7; 
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5ft»Smtt»ftFLC. K5ftR«tifefBEflAFLC, DH 
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[0 0 2 3] 7^Vi7^V^ — 3 Hi, PIS^S^^X 

sici6 (c) ^fr^&m^mmm^x m 

(Uiry h) £ft* HI 6 (d) Rlf (e) K.tiH*J: ? 

me (b) (^^i-J: 9 Wffi<o 

? — 3 2^*ibwiiiffi<o##lSI^Lfet-3S*r*ft^*fit- 
7>f — 3 i^e>^*3£ftfe*-3E*rSft6»ffl: 

i:o2asw»» s ftftsn6o :ji^7i/-^!) 

ftffin-C-ik-Lfci:#i-x El 6 (f) Iznt-tX?^ ^ 

<75— &ai**s^w»ssiiHi»S3 5t^a*-rs. 

ni6 (a) «i N 0 4c7)^^^-r r/^^>^p-7-2 

[00 2 4] »ft6#>fi6S?bIe]K 3 5 tctt. HI 6 ( f ) <0 

3 6*^WtB*^RC$ft^>. 7 
^-32 <Offl**s nO^CIlny-f yW^gttfcStG 
t6 0 rco^ilto, o*9-3E«r*ftfc*ftW5BSftlHltt3 
S^tB^f^ «]<9lftx.lHlgS3 7SO«7s/^IhJSS3 8S:^ 

UJASft-6, *fc. C(Otlf<ftWttaSiEB3 5<oW* 
rt. «J?J*^lfilK3 7lr^LtW^^y 3 6C7^- 
hV<y^*ft. ftteJ^SeaPri-CffcfflSft*. >^V3 6 

«p$ft. ^W^y7Ki/«!?^-39^7K^ 
[0 0 2 5] ::-c, ttRS3 3*^W-ikUi^ (0 6 

(f) ) (A, *<i!iW»a^[H]K 3 sterns ftrffitts: 

! r£$0m^T^ft6£ t ttCl, 7 ^^[USg4 1 ^Lt- 
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[0 0 2 6] Z(Oy y^@18S4 1 Srfl* Lfc— 
B 7 LfcT^-n 2 7 rttf># £ - 5 

lfcA*Six4;:4:U:J:!K *!?y#-5 lttittRls 

2icci, *>5>^Da«>«»«EEW«IE* (*]Effi) 

l£Jl?K D/A3 W<— * 5 3(-liiE*^ajy3**L6o 
^LX, DA3W<-^5 3l:«t*irtom^fcU 

K^'*— 2 5(dtB^$tt^o ^(Oi: 9 LT 

p— 9 2 3 7!»^CO^^f^-2 9tC^<5# x T&H^tj^^ 
[0 0 2 7] ft*3, H4^Lfcffi|-C««*»K7-f^ 

-25, m^m*.* 1 m&m^m^ 2 4 coij^mffit-« 

IE£tL/df £ 9 ^ tT^6?i\ Ell 21^ 

fJ: 5 t-^^^ K7^^— 3 0. f^M^t^fal^ 

tc » o x * h y 4 jgric ^titv^rM^ 
[0028] *tc v ^^^fr^/^H-o^-riftp^-r 

[0029] -vhy^ *WdT F TRtf!S*«ffi&7e/S; 
Lfcfg 1 <oSt£ # 7 - 7 4 &9 — Rl«*[fiJ«ffi«rJ&S; 

3^, £<bt-N2 y>*-Cl 8 or. 3 0»^ 
y^tiC, Ifii¥6 5 n mOO/Ky -f x Kll£rt>ibft6gSfrllfl 
SrJBfiRLfc. #1. »2<OSS*10 0 , CMD 

[0 0 3 0] ol^X. »1 ^S^^^^-' ^ttT-*r» 
^2£7?^^iZ?^^^^5^fWM^ i 
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[0 0 3 1] ^^il^IT-^Lt, 7U-^& 
Sc6 0Hz, ixBSMl 6. 7ms, #£&3M3fa1 

7 LfcT^ o ^«#3S^» 2 7 P^OffliE^ ^ 
V 5 2^3t#*6**|jEffl-r-^i: UT»9i&tf, -Tftfe 

3t*«?*i:4*J:5ft*|jE*:tT5. 
[0 0 3 2] g| 8 (cil^ y 5 2 i^tfliiE^— 

iEfififfiiE^^y 5 2 (omzri-v ym^&gL-rzv 

[0 0 3 3] *fc. «4«^*T-<0*3H»a* s M7-f ^ 
X'^o/c^^. lE^*y5 2O7K^0d>?)M-l 

52 ^ti67 KU^|Cj:oXi7c^aL^^6o ^^^^ 
-5 1 liffittSfiB** 0 i LT^^^^^ff^ 

X*5i9. tittSfi* 5 L 7 >- @ T'fr*>tltc&&. 

i7>r ^-ejHSiE^^y s 2<orK^M-iw*]Ef 

jE^^E-y 5 2<OT K^^M- 2 60ffiiE"r ^ , L+3y 
VXI^lE^^y 5 2 COT K^M- 3.t0MiE-r — ^ 

62 n^TKl^^fis ffittSteB#4r0 ^ LX 7 K^M- 
1 A^«[^«'>i--5 J: 5 ftT K X**>6 r. t ^ s ^8t' 

i>^^-Xft^)>o?t^(-^, H9(c^-TJ: 5fc. g|8 

[0 0 3 4] WaE^^y — 5 2^e>K^ttS*^fc1SlEffl[ 
fi, D/Aa W<-^-5 3X710^1^ 
tb, flB3Effl[fiilSSI3»ffl'-Ky ^-^5 4 X-fi#S»9»* s ?T*> 
*U D C t7 1 7 hKffl^' y 5 5 ^ D C t7ir 

72 *y hS3fiffi«»88«g5 8 T-ffrSSttfcD C ^7ir h 
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6 6t-«»SH; «4 0«fl K7-f/<-2 5(C&;b£ 

lila'9 fol#tt^«»*tbfcfi, i-ftfe^^PflWt-^^ 
4iiEmJEffl^ / >i"^lff^^ ( 9, IS 3 fc^1-3fc*JS« 

*(±^ 2 9 t*D»*ixT«S*^* : f-2 4 32 

MP £ tt 5 r \z ft 6 o 
[ 0 0 3 5] £LtO<fc 5 ftSE»>*8:K: <fc ^ HI 1 3 td^ 

Lfci'Sfc* ffittEe«rosiai<o»ff (3Si85te*) fc« 

[0O3 6] [36JEOT2] o?C, I2^1-0I^L 

[0 0 3 7] Baf^R&aDjRLft^^7^^^*Q;3li-5a 
/HCDHFSi OC^BBll 0^ s) ^IAU, # 

[0 0 3 8] rottSS^S^Hcs-L-c. :7u-^j§)& 

S'60Hz, 7 AB#fia 1 6 . - 7 m s . »#i&^B#R8 
3 8 m s t U flSSo? ^— AS«-Sl*DlSJE^ffl4*^ 

m «b§ e> w t & m-r * it* t * * 

fri. 62 

[0 0 3 9] £JL±fiOj:5ftBHh^ft^ct!9. HI 1 3 

liSK^ffff #|W| Die* 9 , S^iS— i±4:«o - <b a* -e 

[oo4o] [^asw3] o?c, m^<omm\ntv 
[0041] h y ^^«i:t f TTkxjm&Wfc&y&iS. 
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ffl^T8 0t, 3 5h £*>l£N2 t-/> c t 3 t*2 2 0 
3 O^-^IT, Btff4 0 MmOO^y >f $ K 

[0 0 4 2] o^T\ m 1 ^t£±Ul^-imi L £f& 
*Lfc. "*fc. »2(036tt<0JHiaai-a!l^il»Wb«iB*» 

Pjft6^-^J*:PPJML/Co .^ErUX. m&SSl, £5 2 

LTv'-^JSrSE'fbS*. 1 6 O^-C 1 H#M*D»LT-fe 

*U aAP^5>S3fi»*tt»* (£W17 0/is) 4: 

St>l-»lv *2<oattE^ffi^<B3^*tt*-U 

[0 0 4 3] CCD J; i^UT^ricbfcJffS*^*^^ 

ttft6 OH — ABffiBl 6. 7ms. »#5i*^F 

RO 3 8 n siU ix— ^fcKHK&DWBE^ffittS: 

^g-ili^^Tfe^fS^filgl 3 \Z7jk-r X o ft^^^r^ U ^ 

[0044] HI 1 0 tc N IS 3 03te*JC«ift^^>3feSia* 

t^ratt«ra«s»»«it-«*ii:ufcia«:^-ro miotc 
rt^a. Sot, ^toftitttCR>iiro*>5i$£ 

[0 0 4 5] SI ll:'3y7>t- (C) 7 3^1Sta 
(R) 7 2X3t^lCS*l*tt*:ififaLfc«^or^-P^f8 
-9-3g*IUK2 7 (Dt^M^^i-o w<oia l l <o«-Ctt, 
7^«4 1 L/c-ilI^/ii ; 7t n 
2 7rtoy ir h^-T y^7 1 (^JP^^t. ^^f^t 
7 3^*a3?ttfc«ffir«:y-fey hi-6o o^lc, 
0^4 1 frh(D-mt^tf£Vl}Vl£i'i%< fto/tD#S!l. o 
* ^ffittKfe^fffcnfc&^l^SJ^^ISl^ 7 2 Lt 

=a 7 3 (^m^^^^n. is»««3S7 4 tc^n 

in 7 2 ^ nv^v-f-7 3 r*t»rit*n*P#^aSr*SH%«^ 

[0 0 4 6] crTM^^tbfc7t#f&^(c-S[L/c{f-^ 
(i, tSEffiSffiSfSEffl^ y ^--i, 5 4 -dgtsMfi^tTfe 

*U DCt7t7HI8ffltCll a -A5 5tDCt7-fe 
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